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SECOND DECLARATION OF DAVID M. MAYES 

Sir: 

1 . My name is David M. Mayes. 

2. I presently reside a 807 Perm Avenue, LaGrande, Oregon 97850. 

3. I am the inventor in the above-referenced patent application. 

4. I hold a doctorate degree in Chemistry from the University of Washington, in Seattle, 
Washington. 

5. I am generally familiar with the applications of spectroscopy, including those in the food 
industry. 



6. 



I am President of a Company called DSquared Development of LaGrande, Oregon. 
Among other products, DSquared Development sells spectrophotometer systems 



including the DPA spectrophotometer system which I described in my declaration dated 
March 8, 1999 and previously filed in connection with the above-referenced patent 
application. 

7. On or about December 5, 1995, 1 sent a letter to Mr. Bob Horning of a company called 
Micro-Trak located in Eagle Lake, Minnesota. A copy of that letter is attached hereto as 
Appendix A. 

8. In that letter I described to Micro-Trak a proposed real-time grain monitor that I felt at 
the time could be "implemented to analyze grain and other agriculture products in 
real-time while being harvested". 

9. I also proposed in that letter that the device could be "mounted directly in a combine or 
similar implement". 

10. At the time of drafting that letter, DSquared Development had already been selling 
spectrophotometers for a number of other applications, as previously described in 
connected with my declaration dated March 8, 1999. 

1 1 . However, on December 5, 1 995, DSquared Development had not yet physically 
implemented a real-time grain monitor in a combine. My purpose in writing that letter 
was to attempt to obtain funding for the initial development of the concept. For example, 
in the December 5, 1995 letter, I estimated that it would take approximately 6 to 12 
months to develop a suitable optical head design for such an application. 

12. My first sketch of a spectrophotometer relating in any way to a combine or other 
real-time grain processing apparatus was made on January 24, 1996. On that date, I 
made a sketch in a technical notebook which I kept at the time. A copy of page 212 of 
that notebook, at which this sketch appears, is attached as Appendix B. 



13. At the time of the December 5, 1995 letter, I had not yet determined how to design 
certain critical portions of the real-time grain monitor. For example, these included the 
specific type of optical detector to use, the wavelength region which would be best used 
in the intended application, how to adapt the sensor head to fit on a combine or other 
mobile agricultural equipment, how to select and orient the fiber optic, and how to 
arrange the components to obtain a light reference measurement. 

14. My next written description relating to the proposed grain monitor occurred in 
connection with my preparation of a proposal to Lockheed Idaho Engineering in January 
of 1996. A copy of that document is attached as Appendix 

15. Even the January 1996 proposal states that a TBS" type detector array needs to be 
adapted to the existing photospectrometer" and that "a specific sensor head suitable for 
real time analysis of wheat need[s] to be designed". That proposal also estimates that at 
least 6 months would be needed to modify the spectrometer platform as it existed at that 
time and to develop a suitable sensor head. 

16. The first actual prototype of such a spectrometer as adapted for use on a combine to 
measure grain properties in real time while it is being harvested was not completed until 
later in 1996. 



17. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment or both, under Sec. 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity 
of the application, and patent issuing thereon, or any patent to which this Declaration is 
directed. 




Bob Horning Dec 5, 1995 

Micro-Trak 

P.O. Box 99 

1 1 1 East LeRay Ave 

Eagle Lake MN 56024 

Dear Bob, 

As per our conversation and am sending you additional information regarding our 
proposed real-time grain monitor. To recap our conversation, DSquared Development has 
developed technology that could be implemented to analyze grain and other agriculture products 
in real-time while being harvested. Mounted directly in a combine or similar implement this 
device would work in concert with your GPS tracking system to map an entire field's production 
in terms of actual grain constituents (moisture, starch, protein, carbohydrates, etc.). This vital 
data could then be used with the data from your fertilizer applicator, using the same GPS system, 
to give direct feedback on amount of fertilizer applied to crop production and potentially other 
information. Furthermore, a university researcher has recently been working with a generic 
analyzer that we manufacture to evaluate non-destructively plant stress when subjected to 
different amounts of herbicides. 

The technology that we have developed is based upon Near Infrared (NIR) spectroscopic 
analysis which has been an established method for measuring grain constituents since the late 
1950s and is currently (I believe) considered as a standard analysis method. In the past, the 
instrumentation used for this analysis has been bulky, expensive, and not very rugged while 
recently, a few key components have become available along with technology developed by 
DSquared Development, that make a small, rugged monitor a reality. Accordingly, we are 
seeking to establish an alliance with a company in your market area. We feel that with your GPS 
tracking system along with your fertilizer control system and our grain monitor, a new era in 
agriculture management could be formed. 

From our discussion, our monitor could easily be adapted to conform to your existing 
communication protocols. The following table outlines some key aspects of the device. 



Real-time Grain Monitor Information 



Power 
Size 

Analysis time 

Constituents 

analyzed 

Cost 



Development time 
for this application 



6 to 28 VDC or 110 VAC- 1A 

9x9x3 inches (can be packaged into most any sizes and 

configurations pending upon application) 

1-5 seconds (this is for a 3 or 4 component analysis) 

Multiple constituents could be predicted as well as the 

capability to measure different products such as wheat, barley, 

com, etc. 

Cost is quite volume dependent. At today's costs, the 
following price estimates can be made: 
10 units/month 510,000/unit 
100 units/month S5,000/unit 

In the next year, two of the most expensive components are 
projected to significantly come down in price. When they do 
so, 100 units/month should cost ~$2500/unit 
6-12 months. 



If you have any further comments and/or questions, please contact me. 
Sincerely, 



David M. Mayes, Ph.D. 
President 
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